Differential effects of intermittent or continuous exposure to cocaine on the hypothalamic-pituitary-adrenal axis and c-fos expression.
Accumulating evidence indicates that acute administration of cocaine alters neuroendocrine functions. In order to ascertain the long-term effects of cocaine on the male rat's hypothalamic-pituitary-adrenal (HPA) axis, a series of experiments were performed utilizing two different paradigms of cocaine administration for 6 days. In the first paradigm, rats received daily intravenous injections of cocaine (5 mg/kg), while in the second, they were continuously exposed to the drug (5 or 100 mg/kg/day) via osmotic pumps. We measured plasma adrenocorticotropin hormone (ACTH) and corticosterone levels, as well as the brain pattern of the proto-oncogene c-fos expression in response to either mode of drug administration. Repeated, intermittent injections of cocaine caused consistent increases in ACTH and corticosterone secretion over a 30-min sampling period on days 2, 4 and 6. This paradigm of drug administration also induced considerable, short-lasting and reversible c-fos expression in the caudate putamen but not in hypothalamic regions associated with endocrine function. In contrast, we consistently failed to observe any measurable increases in ACTH or corticosterone secretion at any time during continuous exposure to the drug. Administration of cocaine by osmotic pumps also had no effect on c-fos expression in the caudate putamen, indicating that c-fos expression as well as activation of the HPA axis are dependent upon the mode and frequency in which cocaine is administered. We conclude that continuous exposure to cocaine does not appear to activate the HPA axis, while intermittent injections of the drug induce repeated increases in plasma ACTH and corticosterone levels.(ABSTRACT TRUNCATED AT 250 WORDS)